Impairment of the melanogenic pathway in B16 melanoma cells transfected with class I H-2 genes.
Transfection of class I H-2Kb or H-2Kd into cells of a pigmented subclone of B16-F10 BL6 (termed BL6-8) results in the loss of melanin production. In contrast, transfected BL6-8 cells expressing H-2Dd, H-2Ld, class I H-21Ak and/or the neor genes maintained their pigmented phenotype. Melanogenesis was also inhibited in cells which expressed the endogenous H-2Kb, but not the endogenous H-2Db, gene. In order to identify the specific defects in the melanogenic pathway responsible for the absence of melanin production, factors known to be related to the regulation of pigment formation were evaluated in H-2K-expressing cells. These studies showed that: (1) transfection of BL6-8 cells with the H-2Kb or H-2Kd, but not with the H-2Dd, H-2Ld or H-21Ak, genes was associated with complete inhibition of tyrosinase activity; (2) alpha-melanocyte-stimulating hormone (MSH) and theophylline (an inhibitor of cAMP phosphodiesterase) failed to stimulate tyrosinase activity in H-2K-positive cells, whereas tyrosinase activities in untransfected, or H-2DdH-2Ld, neor or H-21Ak-transfected cells were dramatically increased by those agents; (3) treatment with MSH had no effect on cAMP levels in H-2K-positive cells but stimulated cAMP levels more than 100-fold in H-2K-negative cells; (4) in contrast to MSH, forskolin, a stimulator of adenylate cyclase, was able to stimulate cAMP levels in all cell lines tested, but in H-2Kb-positive cells the levels of forskolin-induced cAMP were significantly less than those elicited in H-2Kb-negative cells; (5) electron microscopy showed that H-2K-positive cells lacked mature melanosomes; (6) Northern blot analyses showed that H-2K-positive cells lacked mRNA for tyrosinase or for the MSH receptor. Taken together, expression of the endogenous or transfected H-2K gene in BL6 melanoma cells results in down-regulation of the entire melanogenic pathway, including the inhibition of tyrosinase and MSH receptor gene expression, cAMP responses and melanosomal biogenesis.